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SOLUTION: This disk device is provided with a disk 6, a head 4, an actuator 
3, and a control part 19. An access time between each command stored in a 
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by using a seek time table 190 and a sector position table 191. Thus, the 
access time can be quickly calculated by referring to the table. Also, the 
table value of the seek time table 190 is automatically measured and corrected 
for each device and environment. Thus, the seek time .table value with seek 
performance corresponding to the device and environment can be obtained. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAMS 



[Claim(s)] 

[Claim 1] In order to execute a location ****** actuator, the command buffer which stores two or more commands 
published by the host, and said command in the location of the request of the head which reads a disk at least, and said 
head on said disk, The control section which performs at least the lead of said disk which accessed said head in the 
location of said disk specified by said command, and was specified by said command, or one side of a light, It has the 
seek-time table which stores the seek time according to the seeking distance on said disk. Said control section During 
activation of said command of 1, said seek-time table is referred to for the access time of said head from the location of 
said command of 1 to the location of each command in said command buffer. The disk unit characterized by 
calculating, seeking said actuator, measuring the seek time of each seeking distance while determining the command 
said whose access time is the shortest as a command executed next, and creating said seek-time table. 
[Claim 2] In order to execute a location ****** actuator, the command buffer which stores two or more commands 
published by the host, and said command in the location of the request of the head which reads a disk at least, and said 
head on said disk, The control section which performs at least the lead of said disk which accessed said head in the 
location of said disk specified by said command, and was specified by said command, or one side of a light, It has the 
seek-time table which stores the seek time according to the seeking distance on said disk. Said control section During 
activation of said command of 1, said seek-time table is referred to for the access time of said head from the location of 
said command of 1 to the location of each command in said command buffer. The disk unit characterized by amending 
said seek-time table according to the seek time at the time of activation of said command while calculating and 
determining the command said whose access time is the shortest as a command executed next. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the disk unit for changing the order of activation of the read/write command given by 
the host so that the transit time of a head may become short, especially, this invention calculates the head transit time 
from a command to each sheep execute command during activation, and relates to the disk unit which changes the 
execution sequence of a command. 

[0002] In the interface specification which combines a host and a magnetic disk drive with high-performance-izing of a 
host system, an improvement of data transfer capacity is remarkable. For example, in SCSI specification which ANSI 
defines, specification-ization about data transfer is performed frequently. Following on it, the data transfer rate has 
changed in the double unit like 40 MB/S, 80 MB/S, and 160 MB/S every year. 

[0003] On the other hand, the data transfer rates from the medium of a magnetic disk drive are about 40 MB/S, it is 
restricted to read/write actuation of a medium, and future is also difficult for improvement. For this reason, the ratio 
into which the engine performance of a disk unit influences the system-wide engine performance increases, and the 
improvement in the engine performance of a disk unit is called for strongly. 
[0004] 

[Description of the Prior Art] First, the magnetic disk of drawing 16 is explained to an example about the actuation 
which executes the read/write command of a disk unit. Drawing 16 shows the recording method of the data of a 
magnetic disk drive. 

[0005] Every rotating disc-like magnetic-disk medium 90, a magnetic disk drive is the fixed data unit called sector N-N 
+2, and records data on truck T-T +2 of two or more concentric circles. A sector is arranged on the basis of the criteria 
location called an index, and the address is assigned separately. A host specifies informational access as the address of 
a head sector with the number of sectors to access. 

[0006] It performs read/write of waiting and a medium after seeking a magnetic disk drive to the truck which has the 
specified sector from the truck which the current head has positioned until the purpose sector rotates to a head location, 
if a read/write command is received from a host. This is the actuation which executes the read/write command of a 
magnetic disk drive. 

[0007] Therefore, command execution time amount is defined by head transit time (seek-time + rotational delay) + . 
medium read/write time amount. As mentioned above, in order to improve the rate engine performance of a disk unit, it 
is required to shorten this head transit time (access time). For this reason, the command execution sequence optimal 
technique is proposed conventionally. 

[0008] That is, the disk unit has received only the number which can store the read/write command from a host. In 
order of issue of a host, when a command is processed, the above-mentioned head access time is the transit time from 
the termination location of the command executed before to the starting position of the following receiving command. 
Now, the access time will be determined by the order of issue and the access time cannot be shortened. In order to 
shorten this access time, a host permits modification of the order of activation of a command. And a command with the 
shortest access time is selected from the termination location of a command to the following command during 
activation. 

[0009] If it does in this way, many medium read/write commands can be executed in a short time. On the other hand, 
since the host has managed per logical address, he does not recognize the location of the head to access. For this reason, 
a host is the optimal sequence and it is impossible to publish a command. Therefore, it is necessary to prepare the 
modification function of this command execution sequence in a disk unit. 

[0010] For this reason, prediction count of each access time from a command to each sheep execute command is 
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carried out during activation into the command execution of 1. And by the comparison of these prediction access time, 
the command of the shortest access time is chosen and it determines as a following execute command. This prediction 
access time is the sum of the prediction seek time and prediction rotational delay as mentioned above. The prediction 
seek time is the transit time from the current truck to the appointed truck of an object command, and can carry out 
prediction count from the distance of the truck location of a command, and the appointed truck location of an object 
command during current activation. On the other hand, prediction count also of the rotational delay can be carried out 
during the present activation from the difference of the last sector location of a command, and the initiation sector 
location of an object command. 

[001 1] It is necessary to carry out count of this access time, and optimization processing of the decision of the 
following optimal command to the time amount from activation initiation of the command of 1 to activation 
termination. If optimization of command execution sequence does not meet the deadline, it is because there is no 
improvement in the engine performance and there is no semantics which optimizes. 
[0012] 

[Problem(s) to be Solved by the Invention] However, there was the following problem with the conventional technique. 

[0013] (1) The densification of a disk unit is increasing by double capacity every year, and has become about 32GB. In 
order to realize this high density, the increment in a track pitch and the sector per truck are increased. On the other 
hand, if modification processing of the order of command execution of an engine-performance improvement of random 
access performed for accumulating influences command processing and other processings under activation, it will 
cause degradation conversely. For this reason, the execution priority of modification processing is performed on the 
lowest level. 

[0014] However, if a track pitch becomes narrow, the point-to-point control of a head will take precision. For this 
reason, it is necessary to increase the number of the positional information (servo information) of the medium for the 
point to point control of a head, and to increase the count of location amendment. For this reason, the time amount of 
processing of location amendment increases and there is a possibility that time amount of command execution sequence 
optimization processing cannot fully be taken. For this reason, by the approach by the conventional count, there was a 
problem that there was a possibility that optimization processing may not meet the deadline. 

[0015] (2) Moreover, sector length becomes short by the increment in the above-mentioned sector. For this reason, the 
time amount which the read/write of a sector takes becomes short. Thereby, the above-mentioned read/write time 
amount becomes short, and the time amount permitted to optimization processing becomes short. For this reason, by 
the approach by the conventional prediction count, there was a problem that there was a possibility that optimization 
processing may not meet the deadline. 

[0016] (3) If the engine-performance improvement in modification of command execution sequence has many 
published commands, effectiveness will increase more. For this reason, amelioration of processing is performed so that 
a host can publish more commands. Moreover, by the command which performs the data light to a medium, there are a 
method which ends a command after light completion of a medium, and a method which ends a command after data 
reception of a disk unit. Although the method which can check that the former data have been written normally 
conventionally has generally been adopted, the host who ends a command by the latter method is increasing recently. A 
reason is that the command inside a disk can be increased and the engine-performance improvement in modification of 
command execution sequence can expect more, without changing the number of commands which a host manages by 
ending a command after data reception. 

[0017] Thus, if the object command of modification processing of command execution sequence increased, since count 
of the so above-mentioned access time would take time amount, by the approach by the conventional count, there was a 
problem that there was a possibility that optimization processing may not meet the deadline. 
[0018] (4) It becomes difficult by the further above-mentioned densification to secure the fixed seeking engine 
performance for every equipment. That is, since the track pitch became narrow, the variation in the seeking engine 
performance of drive each is becoming large. For this reason, to perform prediction count of the access time in 
common by each drive, it is necessary to double the seek time expected and to set it as the late drive of the seek time at 
slight lowness. For this reason, in the high drive of the seeking engine performance, the prediction access time to 
calculate became longer than the original engine performance, and there was a problem that the command of the 
shortest time amount could not be determined correctly. 

[0019] (5) Moreover, with temperature or an electrical potential difference, the positioning device of a head tends to be 
influenced, it has become, and, as for densification, the seeking engine performance changes with operating 
environments. For this reason, by the count approach common to conventional equipment, there was a problem that the 
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prediction access time calculated for optimization could not determine the command of the shortest time amount 
correctly unlike the actual access time. 

[0020] The purpose of this invention is to offer the disk unit for performing modification processing of command 
execution sequence by short time amount. 

[0021] Other purposes of this invention are to offer the disk unit for performing modification processing of command 
execution sequence by termination of a command during activation also by the medium of high density. 
[0022] The purpose of further others of this invention is to offer the disk unit for performing modification processing of 
command execution sequence by termination of a command during activation, even if an object command increases. 
[0023] The purpose of Anther others of this invention calculates the access time according to the seeking engine 
performance of each drive, and is to offer the disk unit which can demonstrate the engine performance of command 
execution sequence modification. 

[0024] According to the environmental variation of each drive, the purpose of further others of this invention calculates 
the access time, and is to offer the disk unit which can demonstrate the engine performance of command execution 
sequence modification. 
[0025] 

[Means for Solving the Problem] The head in which the mode of 1 of the disk unit of this invention reads a disk at 
least, In order to execute a location ****** actuator, the command buffer which stores two or more commands 
published by the host, and said command in the location of the request of said head on said disk, The control section 
which performs at least Read of said disk which accessed said head in the location of said disk specified by said 
command, and was specified by said command, or one side of a light, It has the seek-time table which stores the seek 
time according to the seeking distance on said disk. And said control section refers to said seek-time table for the 
access time of said head from the location of said command of 1 to the location of each command in said command 
buffer during activation of said command of 1. It calculates, and while determining the command said whose access 
time is the shortest as a command executed next, said actuator is sought, the seek time of each seeking distance is 
measured, and said seek-time table is created. 

[0026] In order that the mode of this operation might carry out count of the prediction access time for a short time the 
1st, it prepares a seek-time table and the seek time according to seeking distance was acquired by reference of a table. 
For every equipment, seeking engine performance differs and the seeking engine performance is not correctly reflected 
[ 2nd ] on a seek-time table common to equipment. For this reason, the seek time is measured, the processing which 
creates a seek-time table is added, and each equipment and the seek-time table according to an environment were 
obtained. If it does in this way, with each equipment, the prediction seek time becomes exact, the decision precision of 
command sequence improves, and the engine performance of a disk unit can be improved more by command sequence 
optimization processing. 

[0027] The head in which other modes of the disk unit of this invention read a disk at least, In order to execute a 
location ****** actuator, the command buffer which stores two or more commands published by the host, and said 
command in the location of the request of said head on said disk, The control section which performs at least Read of 
said disk which accessed said head in the location of said disk specified by said command, and was specified by said 
command, or one side of a light, It has the seek-time table which stores the seek time according to the seeking distance 
on said disk. And said control section calculates the access time of said head from the location of said command of 1 to 
the location of each command in said command buffer with reference to said seek-time table during activation of said 
command of 1, and it amends said seek-time table according to the seek time at the time of activation of said command 
while it determines the command said whose access time is the shortest as a command executed next. 
[0028] In order that the mode of this operation might carry out count of the prediction access time for a short time the 
1st, it prepares a seek-time table and the seek time according to seeking distance was acquired by reference of a table. 
For every equipment, seeking engine performance differs and the seeking engine performance is not correctly reflected 
[ 2nd ] on a seek-time table common to equipment. For this reason, the processing which amends a seek-time table is 
added by the seek time at the time of seeking, and each equipment and the seek-time table according to an environment 
were obtained. If it does in this way, in each equipment and an environment, the prediction seek time becomes exact, 
the decision precision of command sequence improves, and the engine performance of a disk unit can be improved 
more by command sequence optimization processing. 
[0029] 

[Embodiment of the Invention] Hereafter, this invention is divided into a disk unit, command sequence optimization 
processing, table creation, and amendment processing, and is explained. 

[0030] .. Disk unit .. For drawing 1 , the block diagram of the disk unit of the mode of 1 operation of this invention and 



http ://www4.ipdl .ncipi .go.j p/cgi-bin/tran_web_cgi_ejj e 



6/14/05 



JP,200,1-154809,A [DETAILED DESCRIPTION] 



Page 4 of 8 



drawing 2 -are [ the sectional view of the drive and drawing 4 of the plan of the drive equipment and drawing 3 ] the 
functional block diagrams of the controller. In this example, the hard disk drive unit is made into the example as a disk 
unit. 

[003 1] As shown in drawing 1 , as everyone knows, a hard disk drive 10 reads data to a magnetic disk by the magnetic 
head, and writes in it. First, drawing 2 and drawing 3 explain the configuration of a hard disk drive 10. 
[0032] As shown in drawing 2 and drawing 3 , a magnetic disk 6 prepares a magnetic-recording layer in a substrate 
(disk), and is constituted. A magnetic disk 6 is 2.5 inches in magnitude, and is formed three sheets in the drive. A 
spindle motor 5 supports a magnetic disk 6, and rotates. The magnetic head 4 is formed in the actuator. An actuator has 
the rotation mold VCM(voice coil motor) 3, an arm 8, and the FUREKU char (suspension) 9. The magnetic head 4 is 
attached at the tip of the FUREKU char 9. 

[0033] The magnetic head 4 reads the data of a magnetic disk 6, and writes in data. Here, the magnetic head 4 consists 
of a recording head and the reproducing head (MR head). An actuator 3 is positioned in the truck of a request of the 
magnetic head 4 of a magnetic disk 6. An actuator 3 and a spindle motor 5 are formed in the drive base 2. Covering 1 
covers the drive base 2 and isolates the interior of a drive from the exterior. The printed circuit board 7 is formed in the 
bottom of the drive base 2, and carries the control circuit of a drive. 

[0034] As shown in drawing 2 , the lamp member 1 1 is formed out of the magnetic disk 6 in the drive base 2. The lamp 
member 1 1 is formed with synthetic resin, and supports a head at the time of the unload of a head. 
[0035] The control circuit of return and a hard disk drive 10 is explained to drawing 1 . HDC (hard disk controller) 18 
performs generating of the control signal inside the magnetic disk drive for controlling the record playback format on 
interface control with the host CPUs, such as transfer of the various commands of the host who does not illustrate, and 
transfer of data, and a magnetic-disk medium etc. A buffer 17 is used for temporary storage of the light data from a 
host, and temporary storage of the lead data from a magnetic-disk medium. 

[0036] MCU (microcontroller)^ consists of microprocessors (MPU) etc. MCU (henceforth MPU)19 is interlocked 
with HDC18 and DSP12, and controls a magnetic disk drive. MPU19 performs command execution sequence 
optimization processing concerning this invention. DSP (digital signal processor) 12 performs servo control for 
positioning of the magnetic head etc. That is, DSP 12 performs the program memorized by memory and controls control 
of recognition of the position signal from the servo demodulator circuit 16, and the VCM control current of the VCM 
drive circuit 13, and the drive current of the SPM drive circuit 14. 

[0037] The VCM drive circuit 13 consists of power amplification for passing a drive current to VCM (voice coil motor) 
3. The SPM drive circuit 14 consists of power amplification for passing a drive current to the spindle motor (SPM) 5 
turning around a magnetic disk. 

[0038] The lead channel 15 is a circuit for performing record playback. The lead channel 15 has a demodulator circuit 
for reproducing data from the modulation circuit for recording the light data from the host CPU on the magnetic-disk 
medium 6, a parallel serial conversion circuit, and the magnetic-disk medium 6, a serial parallel conversion circuit, etc. 
The servo demodulator circuit 16 is a circuit which restores to the servo pattern recorded on the magnetic-disk medium 
6, and has a peak hold circuit, an integrating circuit, etc. 

[0039] Moreover, in Drive HDA, the head IC which built the light amplifier 21 which supplies a record current, and the 
pre amplifier 20 which amplifies the playback electrical potential difference from the magnetic head 4 in the magnetic 
head 4 is formed. 

[0040] Drawing 4 explains the detail of the controller (control circuit) of this drive. In drawing 4 , the same notation 
has shown the same thing as what was shown by drawing 1 . As shown in drawing 4 , HDC 19 functions as a host 
control section. MCU 19 has the command queue buffer 19-1, the command control section 19-2, and the command 
execution sequence optimization processing section 19-3. 

[0041] The command queue buffer 19-1 carries out the queuing of the command published by the host, and can store a 
maximum of 164 commands. The command control section 19-2 reads, analyzes and executes the command of the 
command queue buffer 19-1. For example, seeking distance is computed as it is a read/write command, and a seeking 
command and a read/write command are published to the disk control sections 12 and 15. 

[0042] A disk control section consists of DSP 12 and a lead channel 15. DSP 12 carries out seeking control according to 
a seeking command. The lead channel 15 transmits the reading data from a medium to a data buffer 17, and transmits 
light data to a head from a data buffer 17. 

[0043] The command execution sequence optimization processing section 19-3 consists of software, and it optimizes 
the execution sequence of the command of the command queue buffer 19-1 so that it may mention later. The seek-time 
table 190 stores the seek time for every seeking distance so that it may mention later in drawing 5 . The sector location 
table 191 stores the sector location converted at intervals of the servo to an assignment sector location so that it may 
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mention later in drawing 6 . These tables 190 and 191 are used for count of the anticipation access time of command 
execution optimization processing. 

[0044] Although here is explaining to the example the magnetic disk drive which can perform both record playbacks as 
a disk unit, an optical disk unit and optical-magnetic disc equipment can also be used. Moreover, only playback is 
applicable also to the disk regenerative apparatus using possible CD-ROM, DVD-ROM, etc. 

[0045] .. command sequence optimization processing drawing 5 — for an explanatory view of operation and drawing 

8 , the command execution sequence optimization flow Fig. of the gestalt of 1 operation of this invention and drawing 

9 are [ the block diagram of the seek-time table of drawing 4 , and drawing 6 / the block diagram of the sector location 
table of drawing 4 , and drawing 7 / the explanatory view of the SCSI command and drawing 1 1 of the explanatory 
view of a command queue and drawing 1010 ] sequence optimization actuation explanatory views. 

[0046] First, drawing 5 thru/or drawing 7 are used and the seek-time sector location table 190 and 191 is explained. 
[0047] As shown in drawing 5 , the seek-time table 190 is a table which stored the seek time in each seeking distance 
(number of cylinders) of every: The seek time is displayed with the number of servoes by making servo spacing into 
one unit. This seek-time table 190 is created by the table creation processing and amendment processing which are later 
mentioned by drawing 14 and drawing 15 . 

[0048] As shown in drawing 6 (B), the sector location table 191 is a table which stores the sector location converted at 
intervals of the servo for every sector location from an index. The reason using this converted sector location is 
explained. 

[0049] First, seeking is performed by reading the servo information 0-5 on the magnetic disk 6 of drawing 7 . For this 
reason, initiation and termination of seeking are the location of servo information. That is, the time amount definition 
of the seek time is carried out at intervals of servo information. On the other hand, the sector location is not in 
agreement with spacing of servo information, as it is a location from an index and is shown in drawing 7 . On the other 
hand, as mentioned above, the seek time also needs to double a sector location with the unit of servo spacing, in order 
to calculate the access time for the unit of servo spacing. For this reason, the sector location from an index is changed 
into the sector location (time amount) into which it was converted at intervals of the servo. 

[0050] In drawing 6 (A) and (B), a sector location "0", "1", and "2" are converted into the converted sector location 
(time amount) "0." In addition, in drawing 7 , although six servo information is shown in 1 round, there are 100 or more 
in fact. 

[0051] Next, the optimization processing of drawing 8 is explained. 

[0052] (SI) If the command-processing section 19-2 of MCU19 takes out the head command of the command queue 
buffer 19-1 and starts activation, processing initiation is directed in the optimization processing section 19-3. First, 
shortest access-time A is set as max. 

[0053] (S2) The seeking initiation sector location SA is calculated. A seeking starting position is the next sector 
location of the last sector location of the command which under activation or an execution sequence decided. In 
drawing 7 , the next sector a4 of the last sector a3 of Command a is an initiation sector during activation. As shown in 
drawing 9 , the command from a host is stored in the command queue buffer 19-1 in order of issue. This command 
consists of an operation code, LBA (logic block address), and the block count, as shown in drawing 10 . The operation 
of Read and a light is specified as an operation code. The logic block address LBA shows the starting address of 
read/write, and the block count is the read/write block count from a starting address. The optimization processing 
section 19-3 analyzes a command during activation of drawing 9 , and changes the logic block address LBA into the 
cylinder address (truck location) of a medium, and an initiation sector location. The block count is equal to the number 
of sectors. Therefore, it asks for the next sector location of the last sector location of the above-mentioned command by 
count from an initiation sector location and the number of sectors. Furthermore, this sector location is converted into 
the hour entry (converted sector location) ta of a servo spacing unit using the above-mentioned sector location table 
191. 

[0054] (S3) Next, the object command which calculates access is taken out from the queue buffer 19-1, and it asks for 
the head sector location SS of the command. As mentioned above, a head sector location is called for from the logic 
block address LBA of a command. Furthermore, this sector location is converted into the hour entry (converted sector 
location) tb of a servo spacing unit using the above-mentioned sector location table 191. The difference Sd of a sector 
location is searched for by (tb-ta). 

[0055] (S4) Next, it asks for the number of trucks (seeking distance) to seek. As mentioned above, the difference of the 
truck location of a command and the truck location obtained from the logic block address LBA of an object command 
is taken during activation, and it asks for the number of seeking trucks. This number of seeking trucks is changed into 
the seek time using the above-mentioned seek-time table 190. 
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[0056] (S5) Next, the anticipation access time At is calculated. The seek time shows by what servo eye seeking 
completes remainder of (the seek-time /l round number of servoes) from a seeking initiation sector location to a hand 
of cut for a servo spacing unit. As for rotational delay, in below the difference Sd of a sector location, this remainder is 
absorbed by the difference of a sector location. Therefore, if the access time is set to At, the access time will be 
obtained by the following formulas. 
[0057] 

At=Sd+ (the seek-time /l round number of servoes) (1) 

On the other hand, in [ this ] being larger than the difference Sd of a sector location not much, since the completion 
location of seeking has crossed the head sector location SS of the above-mentioned command, it serves as rotational 
delay to the purpose sector via a seeking initiation sector location once again. Therefore, the access time At is obtained 
by following the (2) formula. 
[0058] 

The number of servoes of +(the seek-time /l round number of servoes) 1 [ +] round of At=Sd (2) 

(S6) Next, the anticipation access time At judges whether it is larger than shortest access-time A. Since the access time 

from a command to an object command is not the shortest during activation when the anticipation access time At is 

larger than shortest access-time A, it progresses to step S7. On the contrary, when the anticipation access time At is not 

larger than shortest access-time A, since the access time of this object command is the shortest in former, it updates 

shortest access-time A at this anticipation access time At. And the pointer of this command is saved. 

[0059] (S7) It judges whether the access time of all the commands of the queue buffer 19-1 was calculated. When no 

access time of commands is calculated, it shifts to step S3 at processing of return and the following command. 

[0060] (S8) On the other hand, when the access time of all commands is calculated, the pointer of the command of the 

above-mentioned shortest access-time A is taken out, and this command is moved to the next location of a command 

during activation of the queue buffer 19-1. And it ends. 

[0061] It is more intelligible and drawing 9 and drawing 1 1 explain this actuation. As shown in drawing 9 , suppose 
that Commands A, B, C, and D were stored in the queue buffer 19-1 in order of activation to the command during 
activation. As shown in drawing 1 1 , optimization processing of sequence is performed from seeking initiation of a 
command during activation. For this reason, the anticipation access times TA, TB, TC, and TD from the next sector 
location of the termination location of a command to the initiation sector location of each commands A, B, C, and D are 
calculated during activation. And the shortest command of these anticipation access times is determined as a following 
command. 

[0062] In drawing 9 and drawing 1 1 , since Command C is [ anticipation access-time TC ] the shortest, as shown in 
drawing 9 , within the queue buffer 19-1, during activation, Command C moves to the next location (activation location 
of a degree) of a command, and moves Commands A and B to the location of the low order of the order of activation in 
connection with it. Thus, a change of command sequence is made. 

[0063] It is necessary to calculate this anticipation access time about each command in the queue buffer 19-1. For 
example, since the queuing of an average of 16 commands is carried out, an average of 16 count of the access time is 
required. In this invention, since the seek-time table 190 is used in order to calculate the access time, the seek time can 
be referred to by calculating seeking distance. Therefore, the seek time can be acquired at a number step and the access 
time can be calculated at a high speed. Moreover, on the sector location table 191, since the sector location is changed 
to the time amount of a servo spacing unit, a unit can be doubled with the seek time. For this reason, count of the access 
time is further made to a high speed, and optimization processing can be performed into command execution. 
[0064] Furthermore, since optimization processing can be performed at a high speed, in this example, the following 
optimization command not only on the basis of the following optimization command but the optimization command 
can be determined in command execution. For example, since sufficient optimization processing time amount cannot 
be taken when the execution time of the following optimization command is short, it becomes effective to determine 
the following optimization command. 

[0065] The explanatory view of zone bit record for drawing 12 to explain other sector location tables and drawing 13 
are the explanatory views of other sector location tables. 

[0066] As shown in drawing 12 , in zone bit record, the sector length of the inner circumference zone 2 becomes short 
to the sector length of the periphery zone 1. For this reason, it is necessary to also divide conversion of the above- 
mentioned sector time amount into a zone, and to perform it. As shown in drawing 13 , the number of sectors of the 
same time amount (conversion sector location) is increased to 1 servo spacing to the sector location of the periphery 
zone 1, and spacing of servo information in the inner circumference zone 2. That is, the sector location table for 
periphery zones and the sector location table for inner circumference zones are prepared like drawing 13 . 
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[0067] Also in the case of zone bit record, if it does in this way, a sector location is correctly convertible for the hour 
entry of a servo spacing unit. 

[0068] Moreover, the sector location table 191 is calculated from the sector size formatted into the power up, and is 
developed on RAM. Table creation and amendment processing .. The above-mentioned seek-time table is created as 
follows. That is, since it corresponds to the variation in drive each, the seek time is measured at the time of seeking, and 
creation and amendment of a table are performed based on it. Measurement of the seek time has the approach of 
counting the servo information passed during seeking, the approach of measuring using the timer of MPU, etc. 
[0069] The seek-time table writes the information used as a radical in the power up at disk media or nonvolatile RAM, 
and creates it based on it. The information used as a radical writes in a suitable quantity of information with the 
capacity of the location to write in. For example, if generous, all information will be written in and it will only copy to 
a power up. Moreover, if hard-pressed, the value of some cylinders is written in, a value will be created for the 
meantime by interpolation and a table will be completed. 

[0070] Moreover, even if the seek-time table created to a power up differs from the actual condition by the function 
which amends when a seek-time table differs from an actual value so that it may mention later, it optimizes someday. 
For this reason, it is not necessary to write in the table according to individual. 

[0071] Furthermore, the information used as a radical is created according to the format to a power up, and the special 
command written in a medium or nonvolatile RAM is prepared. If this command is published, seeking between 
cylinders will be performed and the table used as a radical will be created. 

[0072] Drawing 14 is the seek-time table creation processing flow Fig. of the gestalt of 1 operation of this invention. 
[0073] (S10) Issue of the command concerned initializes the measurement count counter CNT. Moreover, the sum total 
SUM of a measurement result is cleared. 

[0074] (SI 1) The command control section 19-2 requires seeking of the seeking distance D of the disk control section 
12. Thereby, the disk control section 12 controls an actuator and performs seeking of the seeking distance D. 
[0075] (SI 2) The command control section 19-2 measures the seek time of distance D, and updates the sum total SUM 
to the SUM+ seek time. 

[0076] (SI 3) The command control section 19-2 carries out "1" subtraction of the measurement counter CNT, and 
counted value CNT judges whether it is "0." When counted value CNT is not "0 H , it returns to step SI 1. 
[0077] (S14) When counted value CNT is "0", the seek time is calculated by SUM/measurement count. And it stores in 
a table. 

[0078] Thus, the seek time of a required seeking distance is measured and a table is created. As mentioned above, the 
seek time of all seeking distance can also be measured, and the seek time of a part of seeking distance may be 
measured, and a table may be created. Moreover, since seeking of the same distance is repeated two or more times, 
each seek time is measured and the average value is calculated, the seek-time table which serves as criteria correctly 
can be created. 

[0079] Drawing 15 is a seek-time table amendment processing flow Fig. 

[0080] (S20) The command control section 19-2 requires seeking of the disk control section 12, and makes actual 
seeking for a read/write command perform to the disk control section 12 by command processing of the above- 
mentioned queue buffer. 

[0081] (S21) The command control section 19 measures the seek time of this actual seeking. And the table value (seek 
time) of this seeking distance of the seek-time table 190 is compared with the measured seek time. If in agreement, 
since amendment of a table is unnecessary, it will end. 

[0082] (S22) Conversely, if not in agreement, the measured seek time will judge whether it is larger than a table value. 
In being large, " 1 " is added to a table value, and a table is updated and it ends. On the contrary, in not being large, " 1 " 
is subtracted to a table value, and a table is updated and it ends. 

[0083] Thus, the seek time and the table value when seeking by the command published by the host are compared, and 
when it differs, automatic amendment of the table value is carried out. For this reason, a table value is amended by • 
seeking activation of a host command. Thereby, with an electrical potential difference, temperature, etc., even if it 
changes the seeking engine performance, it can amend to the table value suitable for it. 

[0084] Moreover, it is amending by **1. Since measured value may include an error greatly temporarily by vibration 
etc., this is taken as amendment of a smallest unit by one amendment irrespective of the size of a comparative 
difference. 

[0085] Similarly, creation processing of the above-mentioned table can perform time amount of arbitration. Therefore, 

the equipment which does not use amendment processing and creation processing together is also realizable. 

[0086] As mentioned above, although the gestalt of operation explained this invention, deformation various by within 
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the. limits of the main point of this invention is possible, and these are not eliminated from the range of this invention. 
[0087] 

[Effect of the Invention] According to this invention, the following effectiveness is done so as explained above. 
[0088] (1) Since the seek time according to seeking distance was acquired by reference of a table, the access time can 
be calculated at a high speed and the execution sequence between many commands can be optimized in a short time. 
[0089] (2) Since the sector location table which defined the sector location for calculating rotational delay at intervals 
of the servo is used, count of the access time is made more to a high speed. 

[0090] (3) Since it seeks and a seek-time table is created, each equipment and the optimal seek-time table 
corresponding to an environment can be obtained. For this reason, prediction count of the access time becomes exact 
and an optimization function can be demonstrated to the highest. 

[0091] (4) Since the seek time is measured and a table is amended at the time of seeking activation of a host command, 
each equipment and the optimal seek-time table corresponding to an environment can be obtained. For this reason, 
prediction count of the access time becomes exact and an optimization function can be demonstrated to the highest. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the magnetic disk drive of the gestalt of 1 operation of this invention. 

[Drawing 2] It is the plan of the hard disk drive of drawing 1 . 

[Drawing 3] It is the sectional view of the hard disk drive of drawing 1 . 

[Drawing 4] It is the block diagram of the controller of drawing 1 . 

[Drawing 5] It is the block diagram of the seek-time table of drawing 4 . 

[Drawing 6] It is the block diagram of the sector location table of drawing 4 . 

[Drawing 7] It is the explanatory view of the table of drawing 6 . 

[Drawing 8] It is the command execution sequence optimization flow Fig. of the gestalt of 1 operation of this invention. 

[Drawing 9] It is the explanatory view of the command queue of drawing 4 . 

[Drawing 10] It is the explanatory view of the command of drawing 9 . 

[Drawing 11] It is a sequence optimization actuation explanatory view by this invention. 

[Drawing 12] It is the explanatory view of the zone bit record for explaining other sector location tables of this 

invention. 

[Drawing 13] It is the block diagram of other sector location tables of this invention. 

[Drawing 14] It is the seek-time table creation flow Fig. of the gestalt of 1 operation of this invention. 

[Drawing 15] It is the seek-time table amendment flow Fig. of the gestalt of 1 operation of this invention. 

[Drawing 16] It is the explanatory view of the conventional technique. 

[Description of Notations] 

3 Actuator (VCM) 

4 Magnetic Head 
6 Magnetic Disk 
10 Hard Disk Drive 
19MCU 

19-1 Command queue buffer 
19-2 Command-processing section 
19-3 Optimization processing section 

190 Seek-Time Table 

191 Sector Location Table 
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